|
- |
COPY NO. ]

TECHNICAL LIBRARY ;

Aerdiet-General Corporation j
SACRAMENTO PLANTS

R y
SOLID ROCKET PLANT

CC87540-01402

D 4faf22

© AGC 5-058-001-1

QIRabANL L

LMSC PURCHASE ORDER NO. 18-10277
POLARIS PROPULSION DEVELOPMENT

BURST TEST OF A FIRST-STAGE POLARIS
A3 FILAMENT-WOUND CONFIGURATION-X

CHAMBER
PN D-1971249 SN 71-7041 AGC
69 STU

Report No. B-235 | 15 February 1963

DEPARTMENT OF DEFENSE
PLASTICS TECHI Cal EYALUATION CENTER
 PICATINNY ARSERAL

 AEROJET-GENERAL CORPORATION
T SACRAMENTO, CALIFORNIA

| y71G QUALTY THFECTED S

e ,«“k]vJ;gCL&SSIFIED/UNLMITED

19960424 037

T s
poc.ng, 3 0A83H T A ﬁf _ 2 =4 /)




15 February 1963

LMSC PURCHASE ORDER NO. 18-10277
POLARIS PROPULSION DEVELOPMENT
REPORT NO. B-235
BURST TEST OF A FIRST-STAGE POLARIS

A3 FILAMENT-WOUND CONFIGURATION-X
CHAMBER

PN D-1971249 SN 71-7041 AGC
69 STU

AEROJET-GENERAL CORPORATION

A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY




ABSTRACT

A first-stage POLARIS A3 filament-wound configuration-X chamber was
hydrostatically tested to burst to determine the structural strength of
the unit and the ﬁoﬁe of failureor The test was terminated after 25 sec
of a l-min hold period at 940 psig when the aft head ruptured. The

rupture originated at the aft skirt-to=-cylinder juncture.




PREFACE

This report has been prepared by J. W, Oliver, Test Engineer,
Polaris Test Engineering Section.
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I.  INTRODUCTION

A first-stége POLARIS A3 filament-wound configuration-X chamber was
hydrostatically tested on 29 December 1962 in accordan&e with structures
Test Plan 678P, This test was conducted to further investigate the
perfqrmance of a serigs of chambers that had been fabricated by Aerojet-
General, Azusa, Calif., with longitudinal roving of low strand strength,
The average strand strength of the roving used in this unit was 318,000
psi.

The loads acting on the nozzle plugs during pressurization were
partially transferred to the forward skirt to simulate static-firing
conditions,

IT, SUMMARY

The test was terminated after 25 sec of a plamnned 60-sec hold at 940
psig when the aft head ruptured in the skirtwtqmcjlinder Jjuncture area,
At time of failure, an éxial load of about 89,000 1b was aéting on the
forward skirt,

Specific test data recorded at 9LO psig were:

Maximum longitudinal “(skirt-to=-skirt) growth 1,92 (average of
of the chamber, in. L readings)
Maximum forward dome=-to-skirt growth9 ine 0.89
Maximum aft dome-to-skirt growth, in, 0.3

Circumferential growth of the chamber, in,
at the midsection of the cylinder
at the aft tangent point
-at the forward tangent point
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ITI. DESCRIPTION OF TEST UNIT

The test unit was a first-stage POLARIS A3 filament-wound configuration=X

chamber (PN D-19712L49, SN 71-70L1) that had been mamufactured by the Aerojet-
General Corp., Azusa, Calif. of low-strength glass roving, The weight of the

chamber was 1455 1b,




IV. TEST PROCEDURES

The chamber was tested, aft head down, in a vertical position. Special
test plugs were placed into the nozzle ports to unload the bosses by trans-
ferring part of the pressure load to the forward skirt and thus to simulate
actual firing conditions.

Two contact microphcnes were placed on the cylindrical portion of the
test unit; one microphone was connected to a tape recorder and the other to
a sound~-level recorder. The chamber was instrumented as shown in Figure 1,
A1l data except the soun&s emanating from the chamber were recorded on
oscillographic recorders.

The unit was filled with water and pressurized to burst at a rate of
about 500 psi/min,

V.  TEST RESULTS

The chamber burst after 25 sec of a planned lfmin hold, at a pressure
of 9hb psig. The failure originated at the aft skirt-to-cylinder juncture,

The longitudinal (skirt-to-skirt) growth recorded during the test is
graphically shown in Figure 23 a maximum of 1.92 in. was recorded.

Growth data for the forward and aft domes relative to their skirts are
shown in Figureslj and li, respectivelyo The maximum growth of the forward
and aft domes was 0,89 and O°ﬂ3 in., respectively.,

Circumferentiél growth data, recorded at the forward and aft tangent
planes and at the midsection of the chamber, are shown in Figure 5, The
maximum growth at thé‘midsection of the chamber was 2,75 in. which corresponds
to a strain rate of 8,600 microincbes/ine/mino NS valid sound data were
obtained because the recording equipment malfunctioned. A view of the

ruptured chamber is shown in Figure 6,
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VI. DISCUSSION
The burst of the unit during the l-min hold was anticipated because of

the low strand strength exhibited by the roving that had been used in the

fabrication of this chamber,
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Location of Instrumentation

Figure 1
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Longitudinal (Skirt-to-Skirt) Growth of the Chamber
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APPENDIX

DEFLECTION DATA
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